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DETAILED ACTION 

L The following is a Final Office Action in response to the amendment filed on March 29, 
2007. Independent claims 1, 38, 40, 55, 62, 77, 78, 80 and 81 have been amended. Claims 23-37, 
39, 42, 45 and 47-54 have been cancelled. Claims 82-83 are newly added. Claims 1-22, 38, 40- 
41, 43-44, 46, 55-79-83 are pending in this application. 

Interview 

2. The telephone interview with Ms. Shannen C. Delaney (attorney of record) was made on 
May 22, 2007 prior to proceeding an office action to clarify the claim language. 

Specificatioii 

3. Updated information is required for 'Related Application Section" at page. 

Response to Arguments 

4. Applicant's arguments regarding "combining a plurality of unbalanced strip arrays, each 
unbalanced parity stripe array storing an unequal number of parity blocks per disk, to form the 
balanced array, . . .parity blocks on a set of storage devices that are disjoint fi-om a set of storage 
devices storing data blocks" have been fiiUy considered but they are not persuasive. 

Examiner could not find an expUcit definition of **unbalance parity strip array." Applicant 
pointed to page 24 of the specification for the definition. However, it includes the phrase "may 
comprise" which made the definition indefinite since it may also include "may not." 

Furthermore, Stallmo clearly discloses organizing a plurality of disks of varying sizes of 
parity blocks "the first parity group and the second parity group" into multiple rectangles of 
disks that all contain the same number of blocks "balanced array" (summary; col.8, lines 45-51 
and col.9, lines 15-67, Stalbno). Therefore, Stalhno's teaching of organizing a plurality of disks 
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of varying size of the parity blocks to a form of the same size blocks "balanced array" still reads 
on the claimed "combining the first parity group and the second parity group to forai a balance 
array." 

Baylor discloses double failures in multiple device system that assigned each data block 
to two different parity sets and these parity block each resided on a different data storage device 
(abstract, col.3, lines 28-45 and coL4, lines 6-28, Baylor) reads on the claimed "parity blocks 
stored on a set of storage devices that are disjoint from a set of storage devices storing data 
blocks". Therefore, examiner maintains that the combination system of Stallmo and Baylor 
discloses the claimed invention. 

Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created doctrine 
groimded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g.. In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re LongU 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel All F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement, http://www.ttvn.com.vn/ 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must ftiUy comply with 37 CFR 
3.73(b). 

Claims 1-4, 10-11, 17-18, 20-21, 38, 40, 41, 43, 44, 55-56, 62, , 64, 69, 71-73, 76, 77-81 
are rejected on the groimd of nonstatutory obviousness-type double patenting as being 
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unpatentable over claims 1-2, 12-13, 19-20 and 22 of U.S. Patent No. 6,851,082. Although the 
conflicting claims are not identical, they are not patentably distinct ftom each other because 
these claims are directed toward the same subject matter as claim 1 of the patent '082. 

The following table shows the claims in '565 that are rejected by corresponding claims in 

'082 

Claims Comparison Table: 



•565 '082 

Claims 1-4 1 

10-11 12 

17-18 19 

20-21 22 



Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-6, 8-12, 14-22, 55-58 and 61-83 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stallmo et al. (US 6,052,759) of record in view of Baylor et al. (US Patent no. 
5,862,158). 
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Regarding claims 1 and 82, Stallmo discloses a method for enabling parity declustering in 
a balanced parity array of a storage system, the method comprising the steps of: 

combining a plurality of imbalanced stripe arrays, each unbalance stripe array 
storing an unequal number of blocks per disk, to form the balanced array, the • 
balanced array storing substantially the same number of blocks on all disks, each 
unbalanced stripe array having parity blocks on a set of storage devices that are 
disjoint from a set of storage devices storing data blocks (summary; col.8, lines 
45-51 and coL9, lines 15-67, Stallmo discloses organizing a plurality of disks of 
varying sizes of parity blocks "a plurality of unbalanced stripe arrays" into 
multiple rectangles of disks that all contain the same number of blocks 
"balanced array"); and 

distributing assignment of storage devices to parity groups throughout the 

balanced array (coL7, line 66 to coL8, line 3), 
Stallmo, however, does not disclose parity blocks stored on a set of storage devices that 
are disjoint from a set of storage devices storing data blocks. Baylor discloses double failures in 
multiple device system that assigned each data block to two different parity sets and these parity 
block each resided on a different data storage device (abstract, coL3, lines 28-45 and col.4, lines 
6-28, Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are 
disjoint from a set of storage devices storing data blocks". It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify Stallmo to include the 
claimed limitation as taught by Baylor. The motivation of doing so would have been to enhance 
the storage device system's availability. 
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Regarding claim 2, Stallmo/Baylor combination discloses that after a single or double 
storage device failure, ensuring all surviving data storage devices are loaded and reconstructing 
storage device failures (col. 2, lines 28-55 and col.4, line 61 to col.5, line 4, Baylor). 

Regarding claim 3, Stallmo/Baylor combination discloses wherein the storage system is a 
filer (col.7, lines 36-42 and coL8, lines 5-9, Stallmo). 

Regarding claim 4, Stallmo/Baylor combination discloses dividing each storage device 
into blocks; and organizing the blocks into stripes across the devices, wherein each stripe contain 
data and parity blocks from each of the devices of the balanced array (col.2, lines 28-55 and 
col.4, line 61 to col.5, line 4, Baylor). 

Regarding claim 5, Stallmo/Baylor combination further discloses the step of selecting 
pattems of characters representing data storage devices of a stripe to thereby change the 
association of the data storage devices with parity groups from stripe to stripe of the balanced 
array (see col.3, lines 28-45; col.4, lines 6-28, Baylor). 

Regarding claim 6, Stalhno/Baylor combination fiirther discloses that the characters are 
binary numbers (col. 5, lines 1-3, Baylor). 

Regarding claim 8, Stallmo/Baylor combination discloses the steps of configuring the 
balanced array as a RAID-4 style array; initially under-populating the array with storage devices; 
and adding storage devices until a fiiUy populated array of predetermined size is achieved 
(abstract, Fig.l, Fig.4 and cpl.9, line 47 to col. 10, line 7, Stalhno). 

Regarding claim 9, Stalhno/Baylor combination discloses that the storage devices are 
disks (summary and col.9, lines 14-20, Stallmo). 
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Regarding claim 10, Stallmo discloses a system that enables parity declustering in a 
balanced parity array of a storage system, the system comprising: 

a plurality of storage devices, each storage device divided into blocks that are 
further organized into stripes, wherein each stripe contains data and parity 
blocks from each of the devices of the balanced array (summary; col.8, lines 45- 
51 and col. 9, lines 14-20, Stallmo discloses storage disk is divided into 
"squares" blocks); 

a storage operating system including a storage layer configured to implement a 
parity assignment technique that distributes assignment of devices to parity 
groups throughout the balanced array (summary; coL7, line 66 to coLS, hne 3 
and lines 45-51); and 

a processing element configured to execute the operating system to thereby 
invoke storage access operations to and from the balanced array in accordance 
with the concentrated parity technique (summary; col.7, line 66 to col.8, line 3 
and lines 45-51). 

Stallmo, however, does not disclose parity assignment technique that distributes 
assignment of devices to parity groups throughout the array. Baylor discloses double failures in 
multiple device system that assigned each data block to two different parity sets and these parity 
block each resided on a different data storage device (abstract, col.3, lines 28-45 and coL4, lines 
6-28, Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are 
disjoint from a set of storage devices storing data blocks". It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify Stalhno to include the 
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claimed limitation as taught by Baylor. The motivation of doing so would have been to enhance 
the storage device system's availability. 

Regarding claim 11, Stallmo discloses the storage layer further combines a pluraUty of 
unbalanced stripe arrays to form the balanced array, each unbalanced stripe array having parity 
blocks on a set of storage devices that are disjoint from a set of storage devices storing data 
blocks (col.8, lines 45-51 and col. 9, lines 14-20, Stallmo). 

Regarding claim 12, Stallmo further discloses the storage devices are disks and wherein 
the storage layer is a RAID layer (abstract and summary, Stalhno). 

Regarding claim 14, Stalhno discloses the storage system is a network-attached storage 
appliance (Figs. 1 -4 and corresponding text, Stallmo). 

Regarding claim 15, Stallmo discloses that the storage devices are one of video tape, 
optical, DVD, magnetic tape and bubble memory devices ("306", Fig.3, Stallmo). 

Regarding claim 16, Stallmo further discloses that the storage devices are media adapted 
to store in formation contained within the data and parity blocks (col.8, lines 45-51 and col. 9, 
lines 14-20, Stalhno). 

Regarding claims 17 and 20, Stallmo discloses an apparatus for enabling parity 
declustering in a balanced parity array of a storage system, the apparatus comprising: 

means for combining a pluraUty of unbalanced stripe arrays to form the balanced 
array, each unbalanced stripe array having parity blocks on a set of storage 
devices that are disjoint from a set of storage devices storing data blocks 
(summary; col.8, lines 45-51, Stallmo discloses organizing a plurality of disks of 
varying sizes of data blocks "a plurahty of unbalanced stripe arrays" into 
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multiple rectangles of disks that all contain the same number of blocks 
"balanced array"); and 

means for distributing assignment of devices to parity groups throughout the 
balanced array such that all storage devices contain the same amount of data or 
parity information (col.7, line 66 to coL8, line 3). 

Stallmo, however, does not disclose parity blocks stored on a set of storage devices that 
are disjoint from a set of storage devices storing data blocks. Baylor discloses double failures in 
multiple device system that assigned each data block to two different parity sets and these parity 
block each resided on a different data storage device (abstract, coL3, lines 28-45 and col.4, lines 
6-28, Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are 
disjoint from a set of storage devices storing data blocks". It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify Stallmo to include the 
claimed limitation as taught by Baylor. The motivation of doing so would have been to enhance 
the storage device system's availability. 

Regarding claims 18 and 21, Stalhno/Baylor combination further discloses means for 
dividing each storage device into blocks; and means for organizing the blocks into stripes across 
the devices, wherein each stripe contains data and parity blocks from each of the devices of the 
balanced array (summary; col.8, lines 45-51, Stallmo). 

Regarding claims 19 and 22, Stalhno/Baylor combination discloses the selecting pattems 
of characters representing data storage devices of a stripe (summary and Figs.4-5, Stallmo). 
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Regarding claims 55and 71, Stallmo discloses a computer implemented method for 
enabling parity declustering of a storage system, the method comprising the steps of: 

providing a first array of storage devices for storing data blocks and parity blocks, the 
data blocks organized into at least one parity group associated with the parity blocks, the first 
array storing an unequal number of blocks on differing ones of the storage devices (summary; 
col8, lines 45-51, and col.9, lines 46-53. Stallmo discloses the "first level" corresponding to "a 
first array"); 

providing a second array of storage devices for storing data blocks and parity blocks, the 
data blocks organized into at least one parity group associated with the parity blocks, the second 
array storing an unequal number of blocks on differing ones of the storage devices (summary; 
col.8, lines 45-51, and col.9, lines 46-53. Stallmo discloses the "second level" corresponding to 
"a second array"); 

combining the first and second arrays to form a combined array having substantially the 
same number of blocks stored on each storage device of the combined array (summary; col.8, 
lines 45-51, Stalbno discloses organizing a plurality of disks of varying sizes of data blocks "a 
pluraUty of imbalanced stripe arrays" into multiple rectangles of disks that all contain the same 
number of blocks "balanced array"); and 

changing the association of data blocks with parity groups in the first array and the 
second array so that each parity group is associated with data blocks that are distributed 
substantially uniformly throughout the storage devices that store data blocks in the combined 
array (col.6, lines 25-34; col.8, lines 45-51, and col.9, lines 46-53). 
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Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
each resided on a different data storage device (abstract, col.3, lines 28-45 and coL4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks". It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to modify Stallmo to include the claimed 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availabiUty. 

Regarding claim 56, Stallmo/Baylor combination discloses organizing the data and parity 
blocks into stripes across the storage devices (col.8, lines 45-51, and col.9, lines 46-53, Stalbno). 

Regarding claim 57, Stallmo/Baylor combination discloses wherein the step of 
redistributing comprises the step of changing the association of the data storage devices with 
parity groups from stripe to stripe in the combined array (col.6, lines 25-34; col.8, lines 45-51, 
and col.9, lines 46-53, Stallmo). 

Regarding claim 58, Stallmo/Baylor combination discloses wherein the step of changing 
comprises the step of selecting differing patterns of characters representing data storage devices 
of a stripe (col.6, lines 25-34; col.8, lines 45-51, and col.9, lines 46-53, Stallmo). 

Regarding claim 61, Stallmo discloses wherein the storage devices are disk drives (col.8, 
lines 45-51, and col.9, lines 46-53, Stallmo) 
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Regarding claims 62 and 72-73, Stallmo discloses a computer-implemented method for 
enabling parity declustering of a storage array having a plurahty of storage devices, the method 
comprising the steps of: 

dividing each storage device into blocks (col.9, lines 14-20 and lines 46-53. 

Stallmo discloses a plurality of "squares" corresponding to "blocks"). 

organizing the blocks into a plurality of stripes across the storage devices, 

wherein each stripe contains data and parity blocks (coL9, lines 40-45 and 

colli, lines 7-10). 

storing data in data blocks and parity information in parity blocks, the parity 
blocks storing parity information for a plurahty of parity groups (Fig.8; col. 11, 
lines 7-10 and lines 50-67); and 

varying the association of the storage devices to parity groups from stripe to 
stripe in the storage array such that each parity group is associated with data 
blocks that are distributed substantially uniformly throughout the storage 
devices that store data blocks in the storage array (col.6, lines 25-34; col.9, lines 
40-45 and col 1 1 , lines 7- 1 0). 
Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
each resided on a different data storage device (abstract, col.3, lines 28-45 and col.4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks". It would have been obvious to one of ordinary 
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skill in the art at the time of the invention was made to modify Stallmo to include the claimed 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availability. 

Regarding claim 63, Stallmo/Baylor combination discloses wherein the step of changing 
comprises the step of selecting differing patterns of characters representing data storage devices 
of a stripe to thereby change the association of data blocks with parity groups from stripe to 
stripe of the storage array (coL6, lines 25-34; col.9, lines 40-45 and col.l 1, lines 7-10, Stallmo). 

Regarding claims 64 and 78-79, Stalhno discloses an apparatus for enabling parity 
declustering of a storage system, the apparatus comprising: 

a first array of storage devices for storing data blocks and parity blocks, the data 
blocks organized into at least one parity group associated with the parity blocks, 
the first array storing an unequal number of blocks on differing ones of the 
storage devices (summary; col.8, lines 45-51, and col.9, lines 46-53. Stallmo 
discloses the "first level" corresponding to "a first array"); 
a second array of storage devices for storing data blocks and parity blocks, the 
data blocks organized into at least one parity group associated with the parity 
blocks, the second array storing an unequal number of blocks on differing ones 
of the storage devices (summary; col.8, lines 45-51, and col.9, lines 46-53. 
Stallmo discloses the "second level" corresponding to "a second array"); 
a storage operating system configured to combine the first and second arrays to 
form a combined array having substantially the same number of blocks stored on 
each storage device of the combined array, and configured to change the 
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association of data blocks with parity groups in the first array and the second 
array so that each parity group is associated with data blocks that are distributed 
substantially uniformly throughout the storage devices that store data blocks in 
the combined array (summary; col.8, lines 45-51, Stallmo discloses organizing a 
pluraUty of disks of varying sizes of data blocks "a plurality of unbalanced stripe 
arrays" into multiple rectangles of disks that all contain the same number of 
blocks "balanced array*'). 
Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
each resided on a different data storage device (abstract, col.3, lines 28-45 and col.4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks". It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to modify Stallmo to include the claimed 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availability. 

Regarding claim 65, Stallmo/Baylor combination discloses wherein each the blocks are 
organized into stripes across the storage devices (col.8, lines 5-52; col.9, lines 14-20 and lines 
46-53 and colli, lines 7-10, Stallmo). 

Regarding claim 66, Stallmo/Baylor combination discloses wherein the storage devices 
are disk drives (col.8, lines 5-52, Stallmo). 
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Regarding claim 67, Stallmo/Baylor combination discloses wherein the storage devices 
are one of video tape, optical, DVD, magnetic tape and bubble memory devices (summary and 
col.8, lines 35-44, Stallmo). 

Regarding claim 68, Stallmo/Baylor combination discloses wherein the system is a 
network-attached storage appliance (col.8, lines 5-52, Stallmo). 

Regarding claim 69, Stallmo discloses an apparatus for enabling parity declustering of a 
storage array having a plurality of storage devices, the system comprising: 

a storage operating system configured to divide each storage device into blocks 
and organize the blocks into a plurahty of stripes across the storage devices, 
wherein each stripe contains data and parity blocks and store data in data blocks 
and parity information in parity blocks, the parity blocks storing parity 
information for a plurahty of parity groups (col.9, lines 14-20 and lines 46-53 
and col.l 1, lines 7-10. Stallmo discloses a plurality of "squares" corresponding 
to "blocks"); 

the storage operating system further configured to vary the association of the 
storage devices to parity groups from stripe to stripe in the storage array such 
that, each parity group is associated with data blocks that are distributed 
substantially xmiformly throughout the storage devices that store data blocks in 
the storage array (coL6, lines 25-34; col.9, lines 40-45 and col.l 1, lines 7-10). 
Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
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each resided on a different data storage device (abstract, col.3, lines 28-45 and col.4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks*'. It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to modify Stallmo to include the claimed 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availability. 

Regarding claim 70, Stalhno/Baylor combination discloses wherein the storage operating 
system is configured to select differing patterns of characters representing data storage devices of 
a stripe to thereby change the association of data blocks with parity groups from stripe to stripe 
of the storage array (col.6, lines 25-34; coL9, lines 40-45 and col.l 1, lines 7-10, Stallmo). 

Regarding claim 74, Stallmo/Baylor combination discloses wherein each unbalanced 
stripe array has fewer parity blocks per disk than data blocks per disk (col. 15, lines 51-62 and 
col.20, lines 15-29, Stallmo). 

Regarding claim 75, Stallmo/Baylor combination discloses wherein each unbalanced 
stripe array has fewer parity blocks per disk than data blocks per disk (coL14, lines 4-10; col. 1 5, 
lines 51-62 and col.20, lines 15-29, Stallmo). 

Regarding claims 76 and 77, Stallmo discloses an apparatus for parity declustering in a 
storage system, the apparatus comprising: 

a storage operating system configured to combine a plurality of first arrays of 
storage devices, each first array storing an unequal number of blocks per storage 
device, to form a second array, the second array storing substantially the same 
number of blocks on all storage devices (summary; col.8, lines 45-51, Stallmo 
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discloses organizing a plurality of disks of varying sizes of data blocks "a 
plurality of unbalanced stripe arrays" into multiple rectangles of disks that all 
contain the same number of blocks "balanced array"); 
the storage operating system further configured to redistribute the assignment 
storage devices to parity groups in the second array so that each storage device 
will have a substantially equal number of blocks associated with each parity 
group (col.7, line 66 to col.8, line 3). 
Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
each resided on a different data storage device (abstract, col.3, lines 28-45 and col.4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks". It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to modify Stallmo to include the claimed 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availabihty. 

Regarding claims 80-81, Stallmo discloses a method for enabling a balanced arrangement 
of a storage system, the method comprising the steps of: 

creating a plurality of unbalanced stripe arrangements with each unbalanced stripe 
arrangement storing an unequal number of blocks per disk in an array of disks (summary; col.8, 
lines 35-61, Stallmo); 
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combining the plurality of unbalanced stripe arrangements to form the balanced 
arrangement, with the balanced arrangement storing substantially the same number of blocks per 
disk in the array of disks (col.8, lines 45-51 and col. 9, lines 14-20, Stallmo); 

storing parity blocks across one or more disks in the array of disks to create one or more 
parity groups (col. 9, lines 54-67, Stallmo); 

storing data blocks across the remaining disks of the disks in the array with the parity 
blocks and the data blocks stored on different disks of the array (col. 9, lines 54-67 and col. 12, 
lines 15-30nm, Stallmo); and 

assigning storage devices to different parity groups throughout the balanced arrangement 
(col.S, lines 45-51; col. 9, lines 14-20; col.20, lines 26-29 and lines 50-55, Stallmo). 

Stallmo, however, does not disclose data blocks that are distributed throughout the 
storage devices and stored data blocks the array. Baylor discloses double failures in multiple 
device system that assigned each data block to two different parity sets and these parity block 
each resided on a different data storage device (abstract, col.3, lines 28-45 and col.4, lines 6-28, 
Baylor) reads on the claimed "parity blocks stored on a set of storage devices that are disjoint 
from a set of storage devices storing data blocks". It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to modify Stallmo to include the claimed . 
limitation as taught by Baylor. The motivation of doing so would have been to enhance the 
storage device system's availability. 

Regarding claim 83, Stallmo/Baylor combination discloses that after a single or double 
storage device failure, ensuring that all surviving data storage devices are loaded uniformly 
during reconstruction of the failed storage device or devices (col.3, lines 20-30, Stallmo). 
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7. Claims 38, 40-41, 43-44 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burton et al. (US Pub. 2003/0074527) of record in view of Stallmo et al. (US 
6,052,759) of record. 

Regarding claims 38 and 40, Burton discloses a method for declustering a parity array 
having a plurality of storage devices, the method comprising the steps of: 

assigning a first plurality of data and parity blocks to a first parity group ([0017]; 
[0018]; [0019] and [0021]-[0025], Burton discloses a computer system include 
an adaptor to manage the plurality of storage disk drives whereas the storage 
device is assigned to span and organized into strips contains parity and data); 
and 

assigning a second plurality of data and parity blocks to a second parity group, 
the first and second parity groups being independent from each other and 
distributed throughout the plurality of storage devices of the parity array 
([0017]; [0018]; [0019]; [0021]; [0025] and Fig.2. Burton shows in Fig.2 that 
the parity group in spanl is different from span2, span3. Therefore, they are 
considered being independent from each other). 
Burton, however, does not disclose combining the first parity group and the second parity 
group to form a balance array. Stallmo discloses organizing a plurality of disks of varying 
sizes of parity blocks "the first parity group and the second parity group'' into multiple 
rectangles of disks that all contain the same number of blocks "balanced array" 
(summary; coL8, lines 45-51 and col.9, lines 15-67, Stallmo). Therefore, Stallmo's 
teaching of organizing a plurahty of disks of varying size of the parity blocks to a form of 
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the same size blocks "balanced array" reads on the claimed "combining the first parity 
group and the second parity group to form a balance array". It would have been obvious 
to one of ordinary skill in the art at the time of the invention was made to modify Burton 
to include the claimed features as taught by Stallmo. The motivation of doing so would 
have been to increase the system's performance, efficiency and it is cheap (col.5, lines 
18-33, Stallmo), 

Regarding claims 41 and 43, Burton discloses a declustered parity array, comprising: 
a pluraUty of storage devices having a first and second parity group (abstract; 
[0017]; [0018]; [0019]; [0021]-[0025], Burton); 

a first plurality of data and parity blocks assigned to the first parity group; and a 
second plurality of data and parity blocks assigned to the second parity group, 
+the first and second parity groups being independent firom each other and 
distributed throughout the pluraUty of storage devices of the parity array 
([0017]; [0018]; [0019]; [0021]; [0025] and Fig.2. Burton shows in Fig.2 that 
the parity group in spanl is different from span2, span3. Therefore, they are 
considered being independent firom each other). 

Burton, however, does not disclose combining the first parity group and the 
second parity group to form a balance array. Stallmo discloses organizing a 
plurality of disks of varying sizes of parity blocks "the first parity group and the 
second parity group" into multiple rectangles of disks that all contain the same 
number of blocks "balanced array" (summary; col.8, lines 45-51 and col.9, lines 
15-67, Stallmo). Therefore, Stallmo's teaching of organizing a pluraUty of disks 
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of varying size of the parity blocks to a form of the same size blocks "balanced 
array" reads on the claimed "combining the first parity group and the second 
parity group to form a balance array". It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify Burton 
to include the claimed features as taught by Stallmo. The motivation of doing so 
would have been to increase the system's performance, efficiency and it is cheap 
(col.5, lines 18-33, Stallmo). 
Regarding claims 44 and 46, Burton discloses a declustered parity array, comprising: 
a plurality of storage devices (abstract; [0017]; [0018]; [0019]; [0021] -[0025], 
Burton); 

means for assigning a first plurality of data and parity blocks to a first parity 
group ([0017]; [0018]; [0019] and [0021]-[0025], Burton discloses a computer 
system include an adaptor to manage the plurality of storage disk drives whereas 
the storage device is assigned to span and organized into strips contains parity 
and data); and 

means for assigning a second plurality of data and parity blocks to a second 
parity group, the first and second parity groups being independent fi-om each 
other and distributed throughout the plurality of storage devices of the parity 
array ([0017]; [0018]; [0019]; [0021]-[0025] and Fig.2. Burton shows in Fig.2 
that the parity group in spanl is different fi"om span2, span3. Therefore, they are 
considered being independent fi-om each other). 
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Burton, however, does not disclose combining the first parity group and the 
second parity group to form a balance array. Stallmo discloses organizing a 
pluraUty of disks of varying sizes of parity blocks "the first parity group and the 
second parity group" into multiple rectangles of disks that all contain the same 
number of blocks "balanced array" (summary; coL8, lines 45-51 and coL9, lines 
15-67, Stallmo). Therefore, Stallmo's teaching of organizing a plurahty of disks 
of varying size of the parity blocks to a form of the same size blocks "balanced 
array" reads on the claimed "combining the first parity group and the second 
parity group to form a balance array". It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify Burton 
to include the claimed features as taught by Stallmo. The motivation of doing so 
would have been to increase the system's performance, efficiency and it is cheap 
(col.5, lines 1 8-33, Stallmo). 
8. Claims 7, 13 and 59-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stallmo et al. (US 6,052,759) previous cited in view of Baylor et al. (US Patent no. 5,862,158) 
and fiirther in view of Karr (US Patent no. 3,993,862). 

Regarding claims 7 and 59-60, Stallmo and Baylor combination discloses all of the 
claimed limitation as discussed above, except "the characters are ternary numbers." Karr, 
however, discloses a system for compressing source data whereat the characters is ternary 
numbers (see col.4, lines 4-63, Karr). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Stalhno and Baylor including the claimed feature as 
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taught by Karr. The motivation of doing so would have been to increase the system's 
performance, efficiency and it is cheap (col.5, Unes 18-33, Stallmo). 

Regarding claim 13, Stallmo/Baylor /Karr discloses the RAID layer is implemented in 
logic circuitry (see Fig.3-5 and corresponding text, Karr). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

1. Walton et al. (US 6,904,556 B2) disclose systems and methods which utilize parity 
sets. 

2. English et al. (US 7,073,1 15 B2) disclose correcting multiple block data loss in a 
storage array using a combination of a single diagonal parity group and multiple row 
parity groups. 

3. Kleiman et al. (US 7,080,278 Bl) disclose technique for correcting multiple storage 
device failures in a storage array. 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . Any inquiry concerning this conmiunication or earlier commvmications from the 
examiner should be directed to Hanh B. Thai whose telephone number is 571-272-4029. The 
examiner can normally be reached on Mon-Thur (7:00AM - 4:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an appUcation may be obtained from the Patent 
AppHcation Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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